|CO7GEPTUAL _TOOLS

By: Neil E. Cotter RLC cIrcurrs
GENERAL RLC SOLUTION
Example 10
Ex:
t=0 1 uH
li(t)

480 mQ % 1A(1)  eeoma % 25 uF ——

After being open for a long time, the switch closes at ¢ = 0.

Find i(¢) for > 0.

Sollns  Find characteristic joots using circuit for 0.
Set source +to zero +ind Ry, For roots:

R 3 2 - z_
Ropey = T60ma| 420m2 = teomsr- 2|} = 320me
2
oL = 320ma o 160k r/% w, = L
2. luH uH-254F

2 2
X~ we <0 so unolem‘aMPeol Luoz = (\_M r/S)
5

or

] t 2
Wy = /w:'-ocz ={(zook)7'-(l(-,0k)z r3,wo = (120k r/s)
wal = 20Kk r/3
31,2 =-160k * 120k r/8 = ~40k r/3 and —280kr/s

—xt ~t
Use general solh (&)= Ae cos(ujt) tAze sinluft) +Az.
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GENERAL RLC SOLUTION
Example 10 (cont.)

Az = final value

For +t-%e, L=wire, C=open, swtch closed,

%OML% lA % ﬂwua%u&""’) j]

We have a current divider.

(20 )= JA-_ 4BOMR = A

G0 ML+ Jeom L

L
3

Now find 1G0*) and o{cu—.)l .
A+ i

+
=0

Start at +=0" and find { (07), v (o).
(TAEn we'll use ¢ (0F) =i, (07),
Ve (ot) = I/C(O').>

At ‘\:=O-) L.=Lu}re/ C:oPen’ sw)'l:c/) open.

Ln_.(o -) =0A
——

s
A60man velo™) =0
[ I

| For t=o+, one q,:/:roach s & ke a
Thevencn eguivalent of +he durrend source
and R's,
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GENERAL RLC SOLUTION
Example 10 (cont.)

Rvh
] - —o0 q q
kpoms, 1A (’# q60m. z VTh ( :[[ )
_ . i b b

Vq’b wsrth no‘Hf\U\g attached +o a,b.

;<

vih = 1A+ «Bomn|T0msr = A - 220m2 = 320mY

R = resistance seen (ooking into a,b
with 4 soarce Lurned ofF

L
&5
[

460 MR“ q60mSe = 20 ML (as noted abore)

we now Find vE) In sur new direuit and

use C(t) = v(t)/ 960mst  Srom OhmS [aw.
20 ML L
“\MN—0——(020\
* il
zomy v ¢ -)_
A‘t —E=O+ w e hﬂ,\le- LLCO_\-) = LL(O~)= 0’4
Va(ot) = vo(o~) = ov.
Reh=
220 MR oA =opén
' ~M—o—
VTh = + ov— + FV (et~ + .
— i ] .
220mV OA  y(o¥) = 30mV oV = wire 0L¢EJ;)A

v(ot) = 0 mV  From albove circuit

We mateh s o Symbal.fc viot):
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—xt

-t
v(t) = Ae  wplft) +Ae sin(wlt) + Az

What s Az for v#)? Tt will be the

A3 we founal 'A’l" Z[‘ﬁ) Mul’éz./)[iQD{ é)/ 750/"&/
(by Ohm’s Lew).

Az = L_sA- aéoma. = 3320ml

= A
VRTA)
Back +o V(D"'), we [ave

V(0+) = A+ Az = 320 uV  Ffrom ¢ircwt
u

320ml)/
o A‘ =0

Now we Find a_l_!_(;(:_)\ by wr‘l‘l:i/\ﬂ
A ot
v(£) in terms of state vars (, and vg.

We must net plug in values until after
we take d/dt.

V) = Vg, = Rppty works since £,

(s starte var
dv(t) = Ayfh — Ry, die
At at At

O sinde Uy = const
Now puse di_ = Vi, (and Avg =i¢ usual[y).
A& L At ¢
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dvit) = ~Ryp v

dt L

o\V(-L) = — Ry vL(O+) =-320m L2 -+ 320mV/
At | gt N L

From symlootid vit) we have

AvEH)
At

= A(-x) + A,w/

+=0t

Thus, A, (-«)+ Arwg = - 320 ma - 320ml

| H
But A, =0. . A,=-320 ma- 320mV
LuH '(Uod =\20kr/s)
— okt
vi€)= - 320ms-320mV e sin (Jzokt) + 320my
| H - 120k r/3
L) = v(t) since V Ls across 960mS2
d60m L
\ -~ ookt
L) = - 3204V - 3 e sinliokt) + LA
I%H . lzo/r'/$
- leokt
((t) = — BAe sin (leok+) + -'IEA

-4



